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Abstract. 
 
In this work it is shown that 20 canonical amino acids (AAs) within genetic code appear to 
be a whole system with strict distinction in Genetic Code Table (GCT) into some different 
quantums: 20, 23, 61 amino acid molecules. These molecules distinction is followed by specific 
balanced atom number and/or nucleon number distinctions within those molecules. 
 
 
One of the most important question that has been made since creation of 
Genetic Code Table (GCT) (Crick, 1966, 1968) is the question of degeneration 
of the genetic code itself. Even then Rumer has noticed (Rumer, 1966) that the 
key aspect of degeneration could be found in the codon clasification (and 
corresponding amino acids, AAs) according to the degeneration of type IV, when 
all four codons have the same aminoacidity meaning1, and to the degeneration of 
type non-IV or type I-II-III. Bearing in mind those facts, Scherbak has shown 
(Shcherbak, 1994) that classification of AAs into four-codon and non-four-codon 
AAs is followed by a specific balance of nucleons number, expressed by 
multiplying the number 037, which is named as Prime quantum (PQ).  
 
It has been showen that this trend exists when calculation is performed with 
8 AAs from eight quarter "cells" with codons of the same aminoacidity meaning 
and 15 AAs from eight also quarter "cells" but with codons of different 
aminoacidity meaning; all this, in total, is 23 amino acid molecules (Table 1 in 
relation to Table 2). [Remark 1: It is important here to notice the existance of 
two principes: the principle of continuity and the principle of minimum change, 
                                                 
1 For 4-letter alphabet the key distinction must be the degeneration of the type IV and non-IV; for 
the 5-letter alphabet - the type V and non-V, etc. 
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which follow from the existance of specific proportions (30:30 = 1: 1; 30 : 60 = 1 
: 2; 9:16:25 = 3 : 4 : 5).] 
 
 
 
Table 1 The four-codon amino acids (above) and non-four-codon amino acids (down) as in 
Figure 1 in Shcherbak, 1994: nucleon number balances. 
 
 
However, this paper deals with the fact that the determination law apllying the 
multiplying number 037 can be used even for the maximum possible 
aminoacidic distinction, when calculation is performed using all 61 amino acid 
molecules. Also, we show that Scherbak's system of multiplying number 037 
(Table 1 in Shcherbak, 1994) is within one wider system of multiplying numbers 
666 and 777 (Table 3), where it could be found that PQ 037 is generated from 
fraction 111/3. Bearing in mind those facts it is obvious that system with 
multiplying numbers 66 & 77 (with PQ 11/3) and 6 & 7 (with PQ 1/3) go before 
the system with multiplying numbers 666 and 777. Thus, those systems show 
that they are deteminants of classification into four-codon and non-four-codon 
AAs, if it is taken into account not only the number of nucleons (result 2 x 666 in 
Table 2, in relation to Table 4)2 , but also the number of atoms (Tables 5 & 6). 
 
                                                 
 
2 Table 4 (in a  connection with Table 3) shows that, if in the coding system there are 8 x 8 
codons, then must be  8 + 8 four-codon families with 8+15 = 23 amino acid molecules (neither 
24 nor 25) [8 + (8  – 1)  = 15]. 
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Table 2. The four-codon amino acids (above) and non-four-codon amino acids (down) as in 
Figure 1 in Shcherbak, 1994, all amino acids multiplied with coding codon number: nucleon 
number balances. 
 
 
It can be seen, by comparing the Tables, still other different interesting 
balances, proportions and symetries. Thus, it can be found in Table 1 that 
determination using PQ 037 is realized in accordance  with „the symmetry in the 
simplest case“ (Marcus, 1989). The symetry is for amino acid „heads“ deducing 
on proportion 1:2 (8 AAs molecules : 16 PQ and 15 AAs molecules : 30 PQ)3, 
where the total quantum number is 46 (16+30). On the other hand, in Table 2 it 
can be found that in „bodies“, within AAs side chains there are 46±10 quantums 
(36 x 037 in singlemeaning and 56 x 037 in multimeaning cells).  
       
The sense of determination by quantums „64“ and „58“, when dealing with 
nucleon number in the "heads" of AAs, is evident bearing in mind the following 
equation: 64 + x = 2 x 61, where x = 58, and „64“ & “61” stand for known 
quantums in distinction of codon number, because 64 – 61 = 3, where quantum 
"3" regards to the number of stop codons. The total number of all quantums in 
Table 2 (100 + 114 = 214) corresponds on one side with the number of atoms in 
side chains of 20 AAs (214:204), while on the other side with the sum of the first 
four perfect numbers (214 : 234)(234 – 214 = 224). The change in the second 
position of number for 0, 1, 2, 3 shows that principes of continuity and minimum  
                                                 
 
3 Result 16 PQ, i.e. 16 x 037 = 592 represents a half of the number 1184 which number is the first 
memeber of the second pair of friendly numbers. [Friendly number pairs: (220, 284), (1184, 
1210), (17296, 18416) etc.] 
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Table 3. The four-codon amino acids (above) and non-four-codon amino acids (down) as in 
Figure 1 in Shcherbak, 1994, all amino acids multiplied with coding codon number: nucleon 
number balances. 
 
 
change stand here, as well4. [Remark 2. Notice the correspondence of quantums 
214, 224 and 234 with the same quantums of atom number within 4 + 4 + 4 + 4 
dinucleotides in Table 1 in Rumer, 1966; within 4 + 4 upper dinucleotides there 
are 116+108 = 224, and within 4 + 4 lower: 106 + 118 = 224 atoms. On the other 
hand, we have: 118 + 116 = 234 and 108 + 106 = 214 atoms. (As an interesting 
result is that, that the balance of atom number within dinucleotides is followed 
by a balance of atom number within  11 upper amino acid molecules (119) and 
12 lower (120), all in Rumer’s Table 1).] 
 
 
 
                                                 
 
4 The sum of the first four perfect numbers is: 6+28+496+8128 = 8658 = 7770+0888 = 234 x 
037; the 13th case of multiples of 666 in  Table 3. (About the determination of genetic code with 
perfect and friendly numbers see in Rakočević, 1997, p. 60, or in: www.sponce.net). 
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Table 4. The quantums 8, 15 and 23 (above left) correspond with the patterns of 8 four-codon, 15 
non-four-codon (and 23 in total) amino acids. The double values only in first column correspond 
to quantums in last column of Table 2 (36 as 46-10 and 56 as 46+10).  
 
 
It is evident through the comparison of tabulated values in Tables 5 and 1, 
that in Table 5 determination regards the real 20 canonic AAs, while in Table 1, 
it regards with 23 AAs. To put it in other way, 6-codon AAs (L, S, R) play twice 
only in the case of nucleon number determination, but do not play in atom 
number determination. By comparing Table 5 and Table 6 it is shown that in the 
first case determination regards on the real 20 canonic AAs, while in the second 
case it regards on 61 AAs; in the first case with the determination through the 
multiplying number 6, while in the second case through the both multiplying 
numbers 6 and 66. 
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Table 5. The four-codon amino acids plus six-codon amino acids (above) and non-four-codon 
amino acids (down): atom number balances. 
 
 
 
Table 6. The four-codon amino acids plus six-codon amino acids (above) and non-four-codon 
amino acids (down), all amino acids multiplied with coding codon number: atom number 
balances. 
 
 
In Conclusion we can say that all those tabulated results, reveals that all 
mentioned arithmetic regularities are of systematic character and stands for the 
whole code, as it is in the form of "standard genetic code". By this, those 
regularities comprise our hypothesis of complete genetic code (Rakočević, 
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2004), by which the standard genetic code would be complete from the very 
beginning, as condition for life existence, while all irregularities from standard 
code are only the expression of the freedom rate in its minimum. But, there is 
still enigma, which Shcherbak pointed out in his paper, cited here, that is “the 
physical nature” of these arithmetical regularities  “is so far not clear”. 
(Shcherbak, 1993, p. 401). Even though, this should not be the threat to reveal all 
these classical as well as new p-adic arithmetical regularities (Dragovich and 
Dragovich, 2006), because it is the only way to investigate their not only 
physical but also biological sense. 
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